Sequence motifs determine structure and Ca++-binding by EF-hand proteins.
Prediction of protein structural and functional characteristics based on specific motif interactions could serve as a powerful tool in many facets of the biological sciences. Such improvements in protein modeling will be instrumental in the enhancement of drug design. A new approach to a sequence description of EF-hand motifs with more than one EF-hand domain is presented here; this permits precise insight into the structural and functional properties of many members of the EF-hand superfamily of calcium-binding proteins. Three separate regular expressions, or signatures, are used to describe an EF-hand motif, and specific relationships must exist between the two sequence motifs for the two neighboring EF-hands in a given calcium-binding domain. Specifically, each of the sequence motifs has a conserved phenylalanine. These two phenylalanine residues are separated by 57+/-10 amino acid residues but interact closely with each other in the tertiary structure of the calcium-binding domain. Changes in conserved residues in the sequence motifs have been shown experimentally to decrease or eliminate the ability of the protein to bind calcium. This new approach of use of multiple sequence motifs, with motif interrelationships, yields a highly specific and robust tool for the prediction of structural and functional properties of new and novel proteins.